Heterogeneity in relaxation mechanisms in the carotid and the femoral artery of the mouse.
The participation of prostanoids, nitric oxide and non-prostanoid non-nitric oxide factors in endothelium-dependent relaxations was investigated in phenylephrine (PE)-constricted carotid and femoral arteries of C57BL6 mice. The carotid artery was more sensitive to acetylcholine as compared to the femoral artery, and cyclooxygenase inhibition did not influence the relaxation in either vessel. In the carotid artery, high doses of acetylcholine caused transient constrictions, which were abolished by indomethacin or piroxicam. In the carotid but not the femoral artery, N(omega)-nitro-L-arginine or 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ) enhanced PE-induced contractions enormously, suggesting that endogenous nitric oxide production is much higher in the carotid artery. While in the carotid artery all relaxation was abolished by N(omega)-nitro-L-arginine or ODQ, a residual response (34+/-5% and 74+/-4%, respectively) but with a different shape, was maintained in the femoral artery. This N(omega)-nitro-L-arginine-resistant relaxation was abolished by the combination of apamin and charybdotoxin. In both arteries, ODQ abolished relaxation to S-nitroso-N-acetyl-D-penicillamine, while N(omega)-nitro-L-arginine enhanced the sensitivity to this donor of exogenous nitric oxide. In 30 mM KCl, the relaxation to acetylcholine was abolished by N(omega)-nitro-L-arginine or ODQ in either artery. In conclusion, in the carotid artery endothelium-dependent relaxation is mediated predominantly by nitric oxide acting via cyclic GMP-dependent pathways, while in the femoral artery part of the relaxation can be attributed to a non-prostanoid non-nitric oxide factor operating via apamin/charybdotoxin-sensitive potassium channels.